We introduce a general iterative method for a finite family of generalized asymptotically quasinonexpansive mappings in a hyperbolic space and study its strong convergence. The new iterative method includes multi-step iterative method of Khan et al.
Introduction
Let C be a nonempty subset of a metric space X and :
T C C → be a mapping. Throughout this paper, we assume that ( ) F T , the set of fixed points of T is nonempty and {1, 2, 3, , }. 
for all , , , x y z w X ∈ and J α ∈ . For z w = , the hyperbolic inequality reduces to convex structure [3] .
Normed spaces and their subsets are linear hyperbolic spaces while (0) CAT spaces [4] - [6] qualify for the criteria of nonlinear hyperbolic spaces [2] [7] .
A convex metric space X is uniformly convex [7] if We now translate the iterative method (1.3) [1] from normed space setting to the more general setup of hyperbolic space as follows: 
and { } The purpose of this paper is to: 1) establish convergence of iterative method (1.2) to a common fixed point of a finite family of generalized asymptotically quasi-nonexpansive mappings on a hyperbolic space(uniformly convex hyperbolic space).
Our work is a significant generalization of the corresponding results in Banach spaces and (0) CAT spaces. In the sequel, we assume that ( ) . 
Convergence Theorems in Hyperbolic Space
Proof. We only prove the sufficiency. By Lemma 2.1 (a), we have So for all integers 0 , 1, n n m ≥ ≥ we obtain from (2.2) that ( ) ( ) ( )
is a Cauchy sequence in X and so converges to q X ∈ . Finally, we show that q F ∈ . For any 0 ε > , there exists natural number 1
There must exist 
Results in a Uniformly Convex Hyperbolic Space
n jn n d U x p c j r →∞ ≤ ≤ ≤ (3.2) Note that () ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 1 11 1 1 2 1 1 1 2 1 ,, 1 , 1 , 1 , 1 1 , 1 , 1 , 1 , 1 ,
